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Expand Your Scouting Toolkit 
with Laboratory Diagnostics
Faye Dokken-Bouchard
Manager, Crop Protection Lab
Saskatchewan Ministry of Agriculture
• Alberta Plant Health Lab
Pest Surveillance Branch
Alberta Agriculture and Forestry
Edmonton, AB
• Saskatchewan Crop Protection Lab
Crops and Irrigation Branch
Saskatchewan Ministry of Agriculture
Regina, SK
• Manitoba Crop Diagnostic Centre
Manitoba Agriculture
Winnipeg, MB
Provincial Diagnostic Laboratories Across the Prairies
Crop Protection Lab
346 McDonald Street
Regina, SK S4N 6P6
Hours (M-F)
8:00AM-12:00PM
1:00PM-5:00PM
306-787-8130
Walter Scott Bldg
Saskatchewan Crop Protection Lab
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Saskatchewan Crop Protection Lab
• Plant Disease
• FHB Survey
• Clubroot Survey
• Insect & Weed ID
HR testing
FHB Survey
Insect ID
Weed ID
• Plant Disease
• Insect ID
• Weed ID
• DED Testing
• HR testing
• Plant Disease
• Insect ID
• Weed ID
Spring Summer
FallWinter
Samples Submitted to CPL in 2016
Type of Testing Total Testing 2016
Ministry of Agriculture Staff Samples 27
Saskatchewan Crop Insurance Corporation Samples 8
Plant Disease Diagnosis - non-SK 10
Plant Disease Diagnosis - SK 222
Weed Identification - non-SK 1
Weed Identification - SK 26
Insect Identification – SK 10
HR Testing – fops & dims to be tested at CPL Regina 121
HR Testing – other to be tested at AAFC Saskatoon 143
Dutch Elm Disease Testing 213
Clubroot Survey – no positives detected through qPCR in 2016 127
FHB Survey – disease in 82% of survey samples in 2016 (1753 isolates) 192
Total Number of 2016 Growing Season Tests/Surveys as of Mar 1, 2017 1100
Client
(True 
North)
Diagnostic Tools Used in the Lab
• Visual Assessment
• Microscope
• Culturing
• ELISA - enzyme-linked 
immunosorbent assay
• DNA based detection
We couldn’t afford one of those cool 
PCR robots, so we just got a summer 
student and a cardboard box.
Visual Assessment – eg. Symptoms Consistent 
with Herbicide Damage
Suspected herbicide damage in 2016 65
Barley 3
Canaryseed 1
Canola 13
Chickpea 10
Durum 2
Fababean 1
Field Pea 8
Flax 6
Horseradish 1
Lentil 13
Sweet Clover 1
Various 1
Wheat 4
White Spruce 1
Visual Assessment / Microscopy / Plating
eg. Wet Feet / Root Rot Complex
Root Rot Complex in 2016 63
Barley 1
Chickpea 3
Field Pea 33
Lentil 26
Root, Crown, and Foot Rot 3
Canaryseed 1
Durum 2
Seedling blight 3
Barley 1
Wheat 2
Aphanomyces
Pythium 
irregulare
Pythium 
ultimum
30 8 3
Including Fusarium spp. 26
Field Pea 11
Lentil 11
Including Fusarium spp. and oomycete(s) 17
Field Pea 12
Lentil 5
Including oomycete(s) 20
Field Pea 10
Lentil 10
Plating / Microscopy
eg. Dutch Elm Disease
• Between June-
September, Ministry of 
Environment, City staff, 
and homeowners can 
submit small pieces of 
elm tree branches for 
DED testing
Elm Samples 2016 Causal Agent(s) Number of Samples
Dothiorella wilt Dothiorella ulmi 17
Dutch elm disease (DED) Ophiostoma ulmi 55
Negative for disease No pathogens detected 127
Wheat Streak Mosaic Virus Samples in 2016 9
Durum 6
Wheat 3
Visual Assessment / ELISA
eg. Wheat Streak Mosaic Virus
DNA Based Detection Methods
eg. Clubroot Survey
• Can confirm whether small 
galls on roots are actually 
clubroot
• Can test soil for the 
presence of the pathogen
• DNA Based Detection
– PCR (Polymerase chain 
reaction) → is the soil 
contaminated?
– Quantitative (q)PCR→ how 
many spores are present?
Fine Sand
Silt
Clay
Clubroot
Timeline of Clubroot in Saskatchewan
Year Activities
2008 Canola Disease Survey - 130 fields surveyed - soil samples collected from 30 fields – One positive field (no symptoms, positive PCR 
test, positive bioassay)
2009 Declared a pest under The Pest Control Act (PCA)
2009 Ministry formed the SK Clubroot Initiative (SCI) 
2009 Canola Disease Survey - 158 fields surveyed - soil samples from 60 fields – No positives
2010 Canola Disease Survey - 265 fields surveyed - soil samples from 76 fields – No positives 
2011 Canola Disease Survey - 241 fields surveyed - soil samples from 99 fields – No positives
2011 Two fields confirmed positive outside of the Canola Disease Survey
2012 Canola Disease Survey - 253 fields surveyed - soil samples from 91 fields – One positive field (no symptoms, positive PCR test, 
positive bioassay)
2013 Canola Disease Survey - 268 fields surveyed - soil sampled from 122 fields – No positives including 12 fields in the surrounding area 
from the positive field in 2012
2014 Canola Disease Survey - 271 fields surveyed - soil samples from 98 fields – No positives
2015 Canola Disease Survey - 253 fields surveyed - soil samples from 134 fields -No positives
2016 Canola Disease Survey – 224 fields surveyed – soil samples collected from 127 fields – No positives
Herbicide Resistance Testing
• 132 out of 585 (23%) 
requested herbicide 
resistance tests for wild 
oats could not be 
performed in 2015 due 
to immature seeds or 
insufficient germination
• 343 out of 453 (75%) of 
the remaining wild oat 
tests showed at least 
some herbicide 
resistance
Wild Oat Herbicides
Number 
Resistant
Total 
Tested %
Group 1 Clodinafop 62 68 91%
Clethodim 55 77 71%
Sethoxydim 46 62 74%
Penoxaden 87 100 87%
Group 2
Imazamox & 
Imazethypyr 24 40 60%
Sulam / TZP 30 37 81%
SACT 36 48 75%
Group 4 Fluroxypyr 0 1 0
Group 8 Triallate 2 17 12%
Group 9 Glyphosate 1 3 33%
Herbicide Resistance Testing
• Collect only mature, healthy seed 
from the suspect plants that have 
appeared to have survived the 
herbicide application 
• A minimum of two thousand 
seeds per herbicide subgroup is 
required.
• Do not submit seed that has been 
treated with a pre-harvest 
herbicide.
• Seed should be clean with as little 
stems and foreign material as 
possible.
• Seeds MUST be dry 
before shipping.
• Ensure all sections of 
the Herbicide 
Resistance Testing 
Request Form are 
complete and 
submitted along with 
the sample.
Herbicide Resistance Testing
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Improved Diagnostics
Most Important Piece – information
Ten Outcomes of a CPL Diagnosis
1. Determine immediate action
2. Management decisions
3. Information for record keeping
4. Guide for additional testing
5. Data generation for extension
6. Directing research needs
7. Evidence for investigations
8. Regulatory response
9. Ag awareness
10. Fee for service - we now take 
credit card
Purpose of Scouting
– Identify disease & assess severity
– Determine effectiveness of control measures
• 5-10 sites per 100 acres
Scouting and Diagnostics
Sampling
• Choose specimens showing various stages of 
disease symptoms.
• Include some healthy specimens for comparison.
• If possible whole plants including roots should be 
submitted.
• Record the plant parts affected, symptoms 
observed, distribution within the plant 
population, and cropping history.
• Complete and include the online Plant Disease 
Diagnosis Request Form.
Packaging Samples
• Wrap specimens in dry paper towel.
• If the sample includes the root system with 
soil attached, put this portion into a plastic 
bag and tie it off at the base of the stem.
• Submit the sample in a rigid container, loosely 
packed in dry packing material such as 
newspaper.
Diagnosing “Plant Disease”
1. Recognizing and 
identifying symptoms
2. Look for signs of the 
pathogen 
3. Diagnose
Symptom
Sign
• Ultimately affect crop 
quality & yield:
– Reduce 
photosynthesis
– Result in flower and 
head infections
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What is disease?
• Ultimately affect
crop quality & yield:
– Reduce root 
growth/uptake
– Restrict stem flow
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How pathogens are spread…
• Mono-cyclic diseases are 
those that have only 1 
infection cycle per season
– One main release of spores
– Host is susceptible one time
• Need to control at start of 
infection cycle
– Symptoms = too late
• Diagnosing later can help 
plan/prepare for next time
D
ise
ase Severity
Time
Need to control here
Take-home message:
Instead of scouting for symptoms to 
determine risk … you need to scout for the 
conditions that favour disease.
Mono-cyclic Diseases
How pathogens are spread…
• Poly-cyclic diseases are those 
that have >1 infection cycle 
per season
– Multiple spore releases
– Plant is susceptible over a 
longer period of time
• Scout for early symptoms, 
then provide control
to stop additional
infection cycles
• Diagnosing can help with 
decision-making
D
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Take-home message:
Greater chance of success for control 
measures, but need to act before too many 
cycles have occurred.
Poly-cyclic Diseases
Accurate Diagnosis
• Environmental Stresses:
– Dry soils, waterlogged soils, 
high temperatures, frost, hail 
and strong winds (sandblasting)
• Chemical damage
• Insect damage
• Nutrient deficiencies
• Off-types or physiological 
spots
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Fusarium Head Blight
• CPL does visual/plating for samples from the annual FHB survey of ~210 
wheat and barley fields in SK
– 82% of the fields surveyed in 2016 had at least trace levels of FHB
– F. graminearum was detected in 57% of the fields surveyed in 2016
• Damaged kernels aren’t necessarily FHB damage (FDK)
– 68% of the suspected damaged kernels in the 2016 survey were confirmed to be 
infected with Fusarium
• But in-tact kernels aren’t necessarily Fusarium-free either
– Saprophytic Fusarium can grow on dead/ripe material
– Fusarium-infected seed can result in…
• Reduced germination
• Seedling blights
• Mycotoxin production
– Have seed intended for seeding tested at a private lab!
Fusarium Species Isolated in 2016 FHB Survey
* DON producers
** Nivalenol producers
F. culmorum*
F. graminearum*
F. poae**
F. sporotrichioides**
F. avenaceum***
Other Fusarium
*** Moniliformin producer
F. culmorum* F. graminearum* F. poae** F. sporotrichioides** F. avenaceum*** Other Fusarium Total
41 717 239 156 274 334 1761
Integrated Pest Management Toolbox
• Crop rotation & disease 
tolerant cultivars
• Prevention & sanitation 
measures
• Seedling health & seed 
treatments
• Crop scouting & foliar 
fungicides
• Laboratory diagnostics
• Good record keeping & 
planning
Other Ministry Diagnostic Contacts
• Barb Ziesman, Provincial Specialist, Plant Disease- (306) 787-4671
• Clark Brenzil, Provincial Specialist, Weed Control- (306) 787-4673
• Scott Hartley, Provincial Specialist, Insect Management- (306) 787-4669
• Ken Panchuk, Provincial Specialist, Soils- (306) 787-0556
• Danielle Stephens, IPM Agrologist- (306)787-4670
• Regional Offices:
Prince Albert- (306) 953-2363 
Outlook- (306) 867-5575 
North Battleford- (306) 446-7962
Tisdale- (306) 878-8842 
Yorkton- (306) 786-1531 
Weyburn- (306) 848-2857 
Watrous- (306) 946-3220 
Kindersley- (306) 463-5513 
Swift Current- (306) 778-8285 
Moose Jaw- 1-866-457-2377 
• Agriculture Knowledge Centre: 1-866-457-2377
346 McDonald Street
Regina, SK S4N 6P6
Hours (M-F)
8:00AM-12:00PM
1:00PM-5:00PM
306-787-8130
Walter Scott Bldg
Crop Protection Laboratory
www.saskatchewan.ca search: “Crop Protection Laboratory”
All photos by F. Dokken-Bouchard, Ministry of 
Agriculture, unless otherwise noted.
Faye Dokken-Bouchard
faye.bouchard@gov.sk.ca
306-798-0100 (office)
306-535-0842 (cell – text or call)
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